Metastasis suppression by breast cancer metastasis suppressor 1 involves reduction of phosphoinositide signaling in MDA-MB-435 breast carcinoma cells.
Several molecules that suppress metastasis without suppressing tumorigenicity have been identified, but their mechanisms of action have not yet been determined. Many block growth at the secondary site, suggesting involvement in how cells respond to signals from the extracellular milieu. Breast cancer metastasis suppressor 1 (BRMS1)-transfected MDA-MB-435 cells were examined for modifications of phosphoinositide signaling as a potential mechanism for metastasis suppression. 435/BRMS1 cells expressed <10% of phosphatidylinositol-4, 5-bisphosphate compared with parental cells, whereas levels of the PtdIns(4)P and phosphatidylinositol-3-phosphate were unchanged. Inositol (1,4,5)-trisphosphate [Ins(1,4,5)P(3)] were decreased in 435/BRMS1 cells by approximately 50%. Phosphatidylinositol-3,4,5-trisphosphate levels were undetectable in 435/BRMS1 cells, even when stimulated by exogenous insulin or platelet-derived growth factor. Immunofluorescence microscopy to examine cellular distribution confirmed that phosphatidylinositol-4,5-bisphosphate distribution with cells was unchanged but was uniformly decreased throughout the cell. Although the gross morphology of 435/BRMS1 cells is similar to the parent, filamentous actin was more readily apparent in 435/BRMS1. Intracellular calcium, measured using Fluo-3 and Fura-2 fluorescent calcium indicator dyes, was somewhat lower, but not statistically different in 435/BRMS1 compared with parental cell. However, when stimulated with platelet-derived growth factor, MDA-MB-435 cells, but not 435/BRMS1 cells mobilized intracellular calcium. Taken together, these results implicate signaling through phosphoinositides in the regulation of breast cancer metastasis, specifically metastasis that can be suppressed by BRMS1.